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[U5H1 ^^msaimttsr^p i NIP D t . 

\£9*$s+A>m2, 6*0j£U 3&2tf)N- £xe?* 

J&£LTPiNgPD£fl|j£U PS«iiAM4i:^ 
^•«fflJ£IStJi8f:'C#N- Mxe?=*i/--Y>;mi:#«L 
T3l^?«#£0j£LT:«£SNPN£ffij£U P®« 
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Jflfi£iWi8fc-c«-N- Mxtr^df isvJV-MkftMVXV 
X/VS«^)fiUPMOS«L. PMS&AB4 
PS^x;W£SJ[Jf 15i: *»>X»tfR«fc LTNMOSif- 
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[f*^JBl] P i Nfi7* 1^4 

znm^pmrs- Mffiffl zm&Lhx p i * h 

Nlxe^^yt/HJ: Wifc^fiSLfciniePSaiii* 10 

S^/U®k#SI£*i*:. 13IEP33Sji*Ji£l&£L*:i^ 
iftgtf) NS«&*Jg k ffisS& 2 OffilSScONSxe^ * 

NPNasE^^tf-^N^yx^fgjfcu mmm 

1 tf^ifigiONSxt:^ ^^®fcr0«L^PMaii 
*mtw^2<DlS^nNmtt9*i'-rJU!B£')& 2D 

&jm Ltzmap mwL*®£.&t&& i <r>pwsmm 

k izX 0 P£^4HtSt8£«&£L't . tutSIS 1 

2n&m&<DNmx-v?*i'*)i>mtftmztifi:. nm 

2<offim.<r>Nmtt?*is*)i,mj:DmwtftL>tcm 
mm^m^Nmm.^miz^th^2<DNmsi:imtx' 

vpmv-x - k w ymmzmrz pwmsmggt 

*isvivm£&&Ltzpmm^®hmi£&2<Fm.mig. 30 

^etc^r sm2 ^ ps&tfcjg t x-3 u ? 9 z&fctz> 
tmz^ Ns<-^&ifcaa^psx5 /^fi£ij^5:i5 
trcPNPsififfi^'-f^-^h^^^x^^fsigt. m 

lE^ 1 coffijflK^NSxb*^^ v-^/WJS^^L^: PS 

oa£tw^B£ t^miepsaji^t^r s^3<d pssk 

iei^2^<sjejg<oNsxe^df j: d&8S#?j£l 
imi%m2\ p i Hm.7*hr4*-*ii>ux-7 
mt . unsst 1 oHmtmfcmntsi (om^mmmt 50 



taiEsa 1 <?> Hm*mi*m<7) p i ns? * h r-r w 
nv- h§i # & tmmt cs& 1 ^nms&aji 

mt. NPHWsm'U*~-7h?y 

m&t. PNPmm'^x-vh^yiSAfZBfSrr 

hfflgt. Nmnzmmmb ? y : J 

pmm%#}^h7yz;x?t:Bm-&imtizp 

fc. MfePsaii^^NpNS^^w^-^h^^ 

t . ttfiem 1 c7)NS^#i*®^«iftie^2 <oNSifi# 

fls®£jgj£-r*Xlli: . f3fES&2<ONS¥#flcJB<om 
^fg^StlS^ t . P i NS"7 * h r>f sf- v- 

h§i ^ m 1 nNmrnshx-mtrnm-zm 

&®cniS2nmttMm&£m£pmw2j>-®kmm- 
h&i<7>pwfc$mz&f$.-rz>j:mk. mim2coNm 
¥m#m<7>p i Ni7t sr-KfMrv-Fgisas 
Lfsatcmr^i2<oNMa!a^®fcs^rrssg2«oNS 
fi£ts^s-0^r-&isfc. t5EiS2<oNM^#«tewN 

fjyssr^-r&xsi: . Miem2^Na^«c®<oPN 

PWm.' UX-vh'yyi'xf coals? ?m%ftLm 

&^mmpmm^®kmm-zm2cDPmtmmzi& 
nut . ffisem 2«NS*i(wi<oN p umm 

wmzj>-®kw§trh Nisi/? ^ki^^^i-sx 

^ h 9 >->-'x ^ z&fct zmmtzfrnprnmst-m t m 
m-hpm.?\'??fflitm*m&*z>T.nb. attest 

WNlff*)|» psm#sft^ h 9 y &X 9 Sr^^i- 
!»S«t=mr^20NMaj2^«h^|-r5 NS^x/i^ 
fi£l«i*0^r-&Xgi:, B0ie^2ONM^«c®ON 
am^ftSS h ?yy'xi?&&ft&&mmzm§s.PW®. 

&*®tmi6ttz> pmv^mMtmtf-hTMt . 
msm2coNm i mft®izMtmtzm 1 <r>&®m : $:&& 
■thxmt. nmpmaurrmfflizNm^-xisiM 
m*&&&hJMt . i^eiS2^NS 2 i i ^«sJi^2o 

»6S)gi*^)i«-|>Xg k , Nsm^^s h ^ yyx ^ 

t p h 5 y fx 9 z&fcrz&fflzmmj 

k. MieNMnw^^&iWi^PS^-xSSUtSSr^ 

•t&TMk. mmm2cr>uw.¥m#mcDP 1 um?*h 
*- **&ftthm&zw!mzcT)m^p®T /- 
Y^mm^mm-hTMk. fiEPS^-xKtj^tp 

mk. mtiNm^-x&mmtzum-^-Abmmt 
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immm4] mmgi<ohiWib&mtmasm2(ONm. 

[fS#Jg5] l5£micONSJ£|JtJgi:t5£NS3U^ 

tmmzm-xm-cmfcr & -i t sr^at -r*>ii*JS2 

[0001] 20 

[&«9!tf>g-*-&&##fH zmm\±. p i Ni? * h 

[0002] 

185 6 —6 l l 6 O#(c{i07{w^-rj: 3#JiJ£<ot>o 
tm^ZtcC^Z. yirhyj*-* (JTFPDfcfcfr 30 
PSSSC101 fcygjfcSfutN- Sxtr^^f^ 

^/waio4 1 Nsss^Jf 102 fcNa^v-h-*£twaio 
7 t-c^y-HS-mt. a<M$^Piry-h* 
f£ffcJlii3 tPSry-Kny^Hfifwiiiofc-cT 

113 Jtl^PSry-Krjy^^ hjfetyflio £ N" fflx 
e*3->--wU«104 bX'&f$.lTm>. figa^^T'ftS 

s-^Mmi^b ?> <jar j f et^b&^-t 

£) i±. N-Sxt^^i^-v/W^104 fef-v-^/UttUfc 

u ps«a^iiio3 . pm-y-bummm . nsv 40 

-x • yffija/im CcJ:0«fi£$iiTv^. np 

NJU TZ-^byy-J^f (tlTNPNiBSIirr^ ) 

(i> N" Mxtr?3f^-wmi04$r=7U-??i:U Ni 
Jf&,*;gio2 , NSr7U^^fifcii^l06 . P3K-X& 
f*Jfl08 , NSx5.y^fi£ic«m KJ:>)flU££*VO> 
4. -etT, P£#SSfU*105 fcJ:»)^Hf£#SILTt> 
4. 114 {i*fe»J§ST£>.&. 

[0003]it, *SB¥4 - 1 5 1 8 7 1-^. 
4-1 51872f. *$g5HM-l 5 1873?, ffflH 
^4 - 1 5 1 8 7 4^C(i. PMfStCP" Sxf^^f 50 
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v-W^fcNMXt^^-WP^miftgJfcLT. PD 
ifcfc. ^¥4-15 1 8 7 1 ^fcBK*$*lT 

v^*^Hc^ai^08k:»^v^^WS. pdi±. p 

mmwaoi ±.izWfS.LtzP- axe^^-v/mas t 

NMxtr^dr^;Uig203 fc-CPNgf^-^jSL. 

ry-Kfi£ifeii208 -cry-HBioait^S:. pmm 

&*«204 i: PSffi:8ScJg207 fcf ijV- FWOitiLfm 
ZBtfLLX^t. NPN«P- £xtf?#»'Y/t'Jl2(B 
fc^j£Sil>tP£»i*Ji204 ±fc3(WS*U Nlxt 

^^•wi^JiaB zaurrtt. NMs&#Ji205 . 

NS3U^^J£l»i209 . P©*as^-Xi£ftB210 . 
PM^tt^-Xfi£fWg211 , Nix5-y^S£f*Ji212 ... 
xs^^'jy'j a^2i3 £J:9fliJ££irt:v^. -£L 

o^totv^. 214 utmrnTfrz. 

[0004] ^^3- 14 5 7 7 1 *tUPF 

l-3 0 28 54#Cfi, NS^«t2®WNSXt^ 
*^-wUB£JC<K?£j£LT, PDfcNPNSrfl— g«Jb 

45771 ^izm&zfrx^&¥mmmzm9tzM~j 
wcshw*. 09t:t>^r. PDtaN^gfiDoi ±iz 
jKKLfeN- ggxtf^4f^;k®302 tPMry-p* 
2^^306 tPNjj^^L. psry-mtwi3i 
i ■cry-HiRoajL.<a«$-. Nsa£tjyg309T^y- 
W)i&i>mmzmf8.Lx^&. npnjan- ixe^ 

^r>-p;^302lc;mSflfePM«ii^)i304 ±^Jg« 
NSxtT^^W/U®303 SrnU^^kL. NS 
«a^S305 , NS3W^^fi£»J1310 . PS^^- 
xa£gyf312 . PMKtt<-Xl£{|fcJl313 , NIX5-/ 
^J£lfc^314 , x$ y^-KU^';3>-315 fcri0fli^$ 

fchUy-f-^iOti^-Cv^. ^-ti. 308 <iPSfi&lfe 
Jf. 316 {±»SIS-C*S. 

[000 5] i/c. ±ie^B3¥ 1 -3 0 28 54^13 
*$ilT^.5^fl£^ia^. 01O££-3Vvt!fct!frfS. 
HlOtiiJ^-C, PDt±NSS«401 ifcr^Siutmi 
ONSXtf^^>-\';U®402 ±izmft>tLX^Z&2<7) 
NSxf^^f>-v^403 b PIT/- FS£lfcS409 60 
PNtfc£*:j:>)JBiftS*u NPNtimi WNSxtf^df 
^^;p®402 fc:^$iiitPa8lj2^®404 tPW£f&. 
®405 tcj: Offl^il7t^26 , )Naxtr^ar>- J v^403 
?:3U^^fct. P3K-XtfetWf406 . NM^l^^^ 
H£tScffl407 . NMx§ /^t£|fcS408 4C«fc OfiSjS^T 

[0006] 

fc^WciJV^TJi, PD{±PM^«tl01 mm^tifz 
N- Mxtf^^^-v/^104 i:NS®i^S102 tNS 
*y-|«107 tT^V-Ft»*trv^'A:«>. PSS 



( 

5 

N- £xK**>"WUM>4 tiPDtf)PN}££tf) 
N®i:NPN<03W^^5:*iaTV^. PD<Z>f$eK:t 
-^TSji^N- Sxt^^v^®104 <7)iffig«l E14 
ca-^UTt-C^S**. NPN<0#e^t-5X«3SPirN- 
Sxt^df >-^;^104 ^Jg^li 1 E15cn-3~ 1 E16ci 

z%^b\*of3imtf*>z. Hfc, pary-h'fitis^ii 

104 o^iB3fifirC3t^^i-S««^)3e^tTti® 
jga>-ig<*6. LA»L. S^K«-PS^«fS«105 T 

^/Wf 104 <^l^}H61fc$-££'i®* { £-&. zcntifr. 

*<T§"f. N- Sxtr^^-v-v;U®104<7)aiv>MlST'3fc 

[00 0 7] ifc, 08tc^L/c«*0l^iJ^T«. P 
DWNftliP' axtT^^r^^;^202 iNixt 
^^f^-v^S203 i:TJgl£LTV^. iftNlxt^^ 
i^;PJ§203 (iNPNCOnP^^^Bat-rv^Jtrt. 
NPNO#tt£tK**&^#£'K Lfc#-*T. NS 
Xt^df-^^«203 ti8U?^l~3//m. ig]g£lE 
15cir3~l B16ca-3(C^tt$ilTV^. — ^T, P" fx 
f?=* ^-WUJI202 <0iffl&{± 1 E12c«- 3 ~ 1 E14c«" 3 i: 
{SjftJg^jft^n-CV^^y). PD^^jfti^CCP- 
Sxfcr^df^/UJi202 ffltCJE^*). NlXt^y^r 
/WI203 ffl£ti£#9g^. dtf>Jfc*>, NSXtT^df^ 

[00 08] ttc. m9Kl7pLfz$mm£3$^Xi±^ P 
D<0PNg^{±N- MXb*^Jrv-^/P®302 £ PM7V 
-b'SSi*/i306 n- MXt^* y-v 

)VW#>2 oMS&t 1 E12cb-3~ 1 E14c«" 3 btSaSUZUB 
j£$*rO>£*:tfK PD<7)^^S«±tCN- Mxf^=Sf 

$s*m&q. o . PMry-Haa^®306ffl 

ftx't?tm$mr& ®&.£&>M~ft vxit&&&m\ 
of8\m&b$>. tfz. pmry-vmh^mdce rvp 

STy-HJ£i5c«311 i;NSxt?=SfS^H"Jf303 
£SJfoWBl£S*u PDe^^tfg#Jg<3r*tv^ 

[0009] IllOlC^L^tfe^KiJtvtti. 
2^>NffiXt°^^i^-v^403 {iPD<7)PNg^c7)Nf 
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fcNPN^nl^^SrJfcfcT^S. P Dtf)#tttc:fc *>"£ 
«a^2<7)NMXt^df>'^;W®403 <7)&J£fil E14 
caWCj>£j&>\ NPN<Ol#tt£fc^-CS3iS$:S&2<0 
NSxtr^^r^^/^403 OWUSUi 1 E15cr 3 ~l E16 
cm-s-Cfc 1 ?. PD. NPN*Kiyj3^fc:^&^fc# 
-C#£v>. PSTy-Ki£SW1409 i:PS&IWf 

405 tf>IS<7>BtEkL *2«>NSXt:**S"WWi4<B <T> 
[0010] £<oJ: 3 tc. 6£3feti. it5ra«gtf$tt£*-* 

^.NPNMififfi^M^-^h^^^^i:. jgaa&eg 

P i N337 * h^W K£H-S«Jifc» 
& I- 5 5^JX* iPN P^MS/nM \-?V s J*f 

[ooii] *%m±. m^^mmm^isitiiM 

Lx&nKftngmHi&ftifiiP i nw.7*vy4* 
— f (£itp i NiPDtftiwj) . -mmmmti: 
^TLesssriftt^ofeN p nw.im>v v 

V*? (ETF»fi@SNPNi:i&$§rr-&) ai^PNPiSffl 

(£!TNMOSi:"&«i-r-5 ) at^PM^^USh^^ 
i-'X^ (filTPMOSt«««rt-5) 5rN-^«Lht^t 

2ssm^ma. mum 1 ^Mco^mmm^mmim 
mm2mmco¥&i*mmnw&miz&^x. mm 

p N tmiP N P<r>m&*Kn±i*-£Z Z t o^m^Sit 

*HWJ±, it^2aa<o^«siis^S8it^rafci*5^ 
xg»*^< LxymzK^mmmzmgLtz 

[00 12] 

o [0S€-w^-r^^o#s] ±wsmM£Wfc?z>*z 

H-~mLk<,zffix.fi:*i$#mmz&^X . ailU^^NS 

Buie^2^fi«^^NMxfc^df^^a<o 
i NSPDi&fls^L, mie^i^^^NSxe^^ 

50 m^mzminpmimmti.zxvPMmttim® 
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£J&£LT. B^m&tf&2cofl£&&coNMxt:?* 

&&<r>uwt&2Jf-mt mst& 2 co<Bag£coNSxe?* 

® tsrrs^ 1 co ps#m t «t 0 p samMHfw 10 
zm&vx. me&\mf&2<nvm&.<?>Km^v9* 

iSSco NMS&*S iraie& 2 cotei&gcoNMxt: 9 * 
^rsm2<0NSJ£|ic®i:-C'>x/l^$'®^-4 fcitfc:. 
Ut® S-lS»tT P M O S £1Sj£ t „ H 1 cO<BaftJ&<ON 

P^I3^iit:^-rS^2^)P^£i5ygi:T'rJV^^$- 20 
IWI£S»rc:i§fflPNP£flij£U 1 coiS&Jgco 

ns?x s^* rt'Jiicj&s 1 3t p t assess 

X- ^ifeifcJiS-^rCNMOS?rfl|j£L, BSfSSg 

1 co&M&coNgxt;?* y-wu®fc:jgi£L^fflaglJ£co 

js j: o iuWBfS. Ltzmmm&m<^Nmms^mtz^th 30 

[00 13] lfatJa2^a<7)IWBtt. P i NS7 

CONS¥^flsJf£J&j£-r&XlSfc. MlfilfSlcONS^ 

W$ 1 cOfg^BH8im#i: Mfa# 1 cO NS3M3#JIco 
P i NSPDO#V-F3!#ffiL®igfctclSl<7)NSJl 
ZB&tZ 1Mb > miess 1 co NM^swfrJicom 40 

P MO S t pssa^i«t 
sist. BufamicoNsaii^ffl^p inmpd^ 

5r^J«-r SfStSS-l^P M O S Zffim*Z>ffl$.£ tc^ 2 CO 

®^®j^Kcom2c7)NS^«cJi$-JBfi£-r^X^i:. m 
lem 2 cONS^fldfcOSfS 1 . P i N 

MPDco^y-K^isajts«tcf(iesgicoNM«iiA 50 



1WP9-2 7 5 1 9 9 
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St^-f'&micONSifiaS^fi^'&XSt. buIB 

m 2 co ns^«c®<7)^ 2 <om=f-^mmi^mp mm 
t®m-z& 1 <r)PW3mm*mm- sxist . 

1wES52cONS^ttJl«OP i Ng2PDC0#Y-K3l£ 

IB LSSefcimiB^ 2<0 NSiiS^Jf twmfrh^ CON 
M&iyf^Jfc-f&Xgi:. mie^2coNM^«c®co 
ifi^N P N con 1^ 7 9 31 # Hi LfBtSldlaOS 2 60NMS 
&*J§k«*^£?&3 coNSt£DUl£^J£3-£Xfgk , 
mTE®2c0NS^^Jl<0«SP N pconu^^i^ai 
LIS«fc:iwi£PM«B2 ! ^«kS^-r-5^2co PSfi&IWi 
£Jgj£ir£Xl£i:. fyfeS&2coNM¥*$fWfcotSffiNP 

^i«c«<o«®p n p *m^&ffi$fe.mi psaa^ 

®kg^r-5PSni.^^S£|fc®?rjg^riXgi:. M 
IBm2cONS^«ciiC0PMO S £«8£^-£|g#KrofB 
^2coNSS2^®i:m-r-5 NM^x;Hfe|fcJg$-^ 
-TSXSt. ff^2cON^^«Elfc7)NMOS$rBj£ 

-rs«^fciB5ffiPSSia^st}tM-r& pm^x/H£is[ 

tzmicryMmzBfct&T-nt. mMPM^^^m 
mmizfiM.'<-z.mim$:mf&i-&j:mt. B9fess2co 
Nm^#m£.m2<nimmz&j&f&xmt. nmo 
stPMo s zffi&tzm&frmmitzNmxv ^) ^ 

??ttfmtzpm^-xw;Mm$:Bm-&j:nt. me. 
m2<7)Nm i mwm<?>p i NSPD^^sisui 
imzvm^pmTs-vmMmzBfitthxmt. m 

lePS^-xfitii®^ PS^SS^-xfiSIWi k Nix 5 

mmzmfctziMt. b5sepm^x;^i«hcnm 

V-x- HW^i£iSt«^fi!t-r-SXSk-C^#f4^IS 

[ 0 0 1 4 ] .rco J; a tcfll^L^^^S&^^coSSE 
ifcjmzXIMf. SjgScONSS^tciSt^SiSjgJg 
cOlg 1 cONSxt^ ^^r/Ufl k ®SUgcO^ 2CONSJ1 
f^df^-v;^5:^L. ^2coNMxtf^df^-v^ 
<,z&^iHM8&X-BfS.ZtiKPmTS- mWUSZBfS. 
~ri>Zh\,z±*)P i NlPD5MUu6t*. J^iS 
l3ye§^«FT1®^*^gjSSco3tt=M L T ^$F^ 
mSa&SteSrf^oP i NSPDSr^SCfc^-C^^. ifff 

SNPNtcfcv^-cti. pmm=Htt&mmz£*)mi<7>N 
Mx e ^ i/*r tvmmfm 2 co n h t* ^ y-r >^m t 

LT^S/ciO. P i NffiPDtO iJfk:5:&m2coNax 
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A'/wJf&tf^ONSxe^^-wi'JlfctiPNlg^-c 

m^mm&mi&L. ®&zmi£tt->*:$mp n p 

ka>*T#&. PMOSfcfcwtfcL PS>^F# 
Stfg^trj: omi ONSxt:?* yt/HS^2<^N 
®xtf?*^-wHk#S£i7*:. S«S£ONS«&* 
Jfk d<0NS*12yWlfc:8g-f 6 NS^x/PteU^fc-C 10 
<rxA*Wtt#j*l/C^4<or. PiNSPDOiJIk 
&s H 2 «Nlx tr* * /iJik fctaii&Ox/uiflg 
*<&5£-C# . fta#ftft£ftofcPMO S£&££ k# 
fSS. «®NMOSCl3Vrti, PSSSL*®k£0 
PS«iiA^t=SKi-S PS^x/Ugffcgk "Ox/HS 

3520N" Sxt^^v-\r/PSi:ttPNg^r^«§n 
TV<>£OT. S*C^X/Ujftgf#>'f&S&C^ &3gfrf$tt 

[0015] wtim3%m<nm\\i. mimzzemw 

fcmriBPS3^7^fi£a«<o^tti*jes&. lEi&ca-* 
MTiizmfer * i ot-*>i> . £ we <t 0 . h^n p n t 
tmp n po»E^[6i±$-*s £ ka*c* & . 
[0016] n$m4gm<Dmi&. mrnizmsLcvt 
m#mw.<7)mmif&£to^x , we* 1 oNstetwik 30 

^j«n.t><oT'fto, i Agassi 5 ^M<o^m\± . ims 

TJRlfcU &^fuiem20NSii£iyf k 1518*3 ONS 

awe. w^i<^pmmmtmsM2(OPmmm 
i>*)3jmzmmG.fio o . n»^< tr 40 

Sj^s J: < ¥9ft3$a*IGB-?- 6 £ k & . 
[00 17] 

S. 1K1 *«Wt«6P i NSPDfclSffiNPNk 
flgJP N P k N M O S k P M O S tm— fflKJbCfllJfc L 

fcl>T, HiN* £S8tT\ »N« 3U£«lfcSSlON 
- Sxt**y-wWB2kSB2<ON- Ixe^fytiP 
JB6jWft£SivCV*S. Pi NSPD<Dr/-Kfi. * 
2iON- fflX^4f^Yil«6fcav^ltifll*T»*« 50 
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tifzp* sry-Hfi£a®2iTm^ti. n* w&a 
jb 5 k ns* y- F5I # as Ltetwi 9 X'* y - h§i £ m 

LSaSr^L-CV^. P* MTy-H£aW§21«iiS^ 

;Wf2k*20N- Sie^y-v/H6ttiii:U 
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characteristics, and NMOS and PMOS having optimum characteristics 

on the same 

substrate. 

SOLUTION: A first and second n<SP>-</SP> type epitaxial layers 2, 
6 on an 

n<SP>+</SP> type substrate, a p<SP>+</SP> type anode diffused 
layer 21 having a 

shallow diffusion depth is formed on the second layer 6 to form a 
PiN-type PD, 

a p-type buried layer 4 and separating diffused layer 8 form a 
collector region 

separated from the epitaxial layers, thus forming a longitudinal 
NPN . The 

buried layer 4 and p-type collector diffused layer 13 form a 
collector region, 
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region, and forming an NMOS . As a result, a semiconductor device 
is formed. 
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